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AMENDMENTS TO THE CLAIMS 



1. (Currently Amended) A method for detecting a position of a mobile robot, the method 
comprising: 

calculating time taken for each ultrasonic signal generated by a plurality of ultrasonic signal 
oscillating units of a charging station to reach the mobile robots the eachL.ultrasound signal being 
generated based on a point of time at which a radio frequency (RF) signal is emitted from the 
mobile robot; 

calculating a distance between the charging station and the mobile robot based on the 
calculated reaching time; 

calculating an angle between the charging station and the mobile robot based on the 
calculated distance value and a preset distance value between the plurality of ultrasonic signal 
oscillating unit s; and 

prestoring position numbers for discriminating positions of at least one or more ultrasonic 
signal reception unit for receiving the ultrasonic si&nals, among a plurality of ultrasonic signal 
reception units, in order to detect a direction that the mobile robot proceeds , 

wherein the RF signal is emitted at preset time interval s - such - thot th e ultrasound signal is 
g e n e rat e d at th e pr e s e t tim e intervals . 

2. (Previously Presented) The method of claim 1> wherein the angle between the charging 
station and the mobile robot is calculated through tri angulation based on the calculated distance 
value and the preset distance value between the plurality of ultrasonic signal oscillating units. 

3. (Canceled) 

4. (Canceled). 

5. (Original) The method of claim 1, further comprising adding a semidiameter of the 
mobile robot to tlie distance value between the charging station and the mobile robot. 

Birch. Stewaa KolasQh & Birch, LLP 



PAGE 6/15 * RCVD AT 7/7/2008 8:16:1 1 PM [Eastern Dayfight Time] ' SVR:USPTO-EFXRF-5/21 * DNIS:2738300 ' CSID:7032058050 ' DURATION (inin-ss):03-00 



• JUL-0.7-2008 HON 08:20 PM BSKB FAX 403 



FAX NO. 7032058050 



P. 07/15 



Application No. 10/814,146 
Amendment dated: July 7, 2008 



Dockct.No.: 0630-1 988PUS1 
Page 3 



Reply to Final Office Action of April 7. 2008 

6. (Original) The method of claim 1» wherein the distance value between tlie charging 
station and the mobile robot is detected through expression S=340[m/sec] x (T1-T2), wherein 
340[ni/sec] is sound velocity, Tl is time taken to receive an ultrasonic signal, and T2 is time taken 
to oscillate an ultrasonic signal after receiving an RF signal. 

7. (Canceled). 

8. (Currently Amended) An apparatus for detecting a position of a mobile robot, the 
apparatus comprising: 

an RF generating unit installed at a mobile robot and configured to emit an RF(Radio 
Frequency) signal; 

an RF reception unit installed at a charging station and configiired to receive the RF signal 
emitted by the RF generating unit; 

a plurality of ultrasonic sig;nal oscillating units each installed at the charging station and for 
oscillating ultrasonic signals based on a point of time at which a radio frequency (RF) signal is 
emitted; 

^ control unit configured to control the ultrasonic signal oscillating units so that the, 
ultrasonic signals are oscillated sequentially w henever the RF signal is received by the RF reception 
unit; 

a plurality of u ltrasonic signal reception iMHt -units each installed on an outer circumferential 
surface of the mobile robot and configured to receive the ultrasonic signals oscillated by the 
plurality of ultrasonic signal oscillating units; and 

a microcomputer installed in the mobile robot and configured to calculate a distance and an 
angle between the mobile robot and the charging station based on reaching time taken for each 
ultriasonic signals to reach the mobile robot and a preset distance value between the plurality of 
ultrasonic signals oscillating units, 

wherein the RF signal is emitted at preset time intervals such that th e ultrasound signal is 
b e ing g e nerat e d at tli e pr e s e t time intervals . 
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9. (Previously Presented) The apparatus of claim 8, wherein the microcomputer 
compensates a position error of the mobile robot based on the position of the mobile robot estimated 
from die calculated distance value and angle value* 

10. (Previously Presented) The apparatus of claim 8, wherein the plurality of ultrasonic 
signal oscillating units are installed to be symmetric to each other in a horizontal direction of the 
charging station, 

11. (Previously Presented) The apparatus of claim 8, wherein the plurality of ultrasonic 
signal oscillating units are installed to be synwnetric to each other in vertical and horizontal 
directions at the charging station. 

12. (Currently Amended) The apparatus of claim 8, wherein the microcomputer detects a 
reaching time taken for each ultrasonic signal to be received by one or more ultrasonic signal 
reception unit among the plurality of ultrasonic signal reception units after being oscillated by the 
plurality of ultrasonic signal oscillating units on the basis of a point of time at which the RF signal is 
generated; calculates a distance between the mobile robot and the charging sution based on the 
detected reaching time; and calculates an angle between the mobile robot and the charging station 
tlirough triangulation based on the detected reaching time and the preset distance value between the 
plurality of ultrasonic signal oscillating units. 

13. (Currently Amended) The apparatus of claim 8, wherein the microcomputer further 
comprises a storing unit configured to store position numbers for discriminating positions of the 
plurahtv of ultrasonic signal reception unit, and detects a direction that the mobile robot proceeds 
through tlie stored p osition number of the ultrasonic signal reception imit which has received the 
ultrasonic signal among the plurality of ultrasonic signal reception units . 

14. (Currently Amended) The apparatus of claim 8, wherein when the ultrasonic signals are 
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received by two or more ultrasonic reception ym tunits among the plurality of ultrasonic signal 
reception units , the microcomputer calculates a reaching time taken tor each ultrasonic signal to be 
received by the two or more ultrasonic signal reception w rtunits ; selects two ultrasonic signal 
reception wtt -units among the plurality^ of ultrasonic signal reception units which have received 
ultrasonic signals whose reaching time is the fastest, among the calculated reaching time values; and 
calculates a distance between the mobile robot and the charging station based on the reaching time 
of the ultrasonic signals which have been received by the two selected ultrasonic signal reception 
iiflft tunits . 

15. (Original) The apparatus of claim 8, wherein the microcomputer detects the distance 
between the charging station and the mobile robot through expression S=340[m/sec] x (T1-T2), 
wherein 340[m/sec] is sound velocity, Tl is time taken to receive an ultrasonic signal, and T2 is 
time taken to oscillate an ultrasonic signal after receiving an RF signal. 

16. (Canceled). 

17. (Currently Amended) An apparatus for detecting a position of a mobile robot, the 
apparatus comprising: 

an RF generating unit installed at a mobile robot and configured to emit an RF(Radio 
Frequency) signal; 

an RF reception unit installed at a charging station and configured to receive the RF signal 
emitted by the RF generating unit; 

a plur ality of ultrasonic signal oscillating units each installed at the charging station and for 
oscillating ultrasonic signals; 

a control unit configured to control the ultrasonic signal oscillating units so that the 
ultrasonic signals arc oscillated sequentially whenever the RF signal is received by the RF reception 
unit; 

a plurality of ultrasonic signal reception «ait -units each installed on an outer circumferential 
surface of the mobile robot and configured to receive the ultrasonic signals oscillated by the 
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plurality of ultrasonic signal oscillating units; and 

a microcomputer installed in the mobile robot and configured to calculate a distance and an 
angle between the mobile robot and the charging station based on reaching time taken for each 
ultrasonic signals to reach the mobile robot and a preset distance value between the plurality of 
ultrasonic sigjials oscillating units, 

wherein the microcomputer further comprises a storing unit configured to store position 
numbers for discriminating positions of the plurality of ultrasonic signal reception uaitunits, and 
detects a direction that the mobile robot proceeds through the stored t )Osition number of the 
ultrasonic signal reception unit which has received the ultrasoiuc signa l among the plurality of 
ultrasonic signal reception units , 

18, (Currently Amended) An apparatus for detecting a position of a mobile robot, the 
apparatus comprising: 

an RF generating unit installed at a mobile robot and configured to eniit an RF(Radio 
Frequency) signal; 

an RF reception unit installed at a charging station and configured to receive the RF signal 
emitted by tlie RF generating unit; 

a plurality of ultrasonic signal oscillating units each installed at the charging station and for 
oscillating ultrasonic signals; 

a control unit configured to control the ultrasonic signal oscillating units so that the 
ultrasonic signals are oscillated seauentiallv w henever the RF signal is received by the RF reception 
unit; 

a plurality of u ltrasonic signal reception ^jgH Kmits each installed on an outer circumferential 
surface of the mobile robot and configured to receive the ultrasonic signals oscillated by the 
plurality of ultrasonic signal oscillating units; and 

a microcomputer installed in the mobile robot and configured to calculate a distance and an 
angle between the mobile robot and the charging station based on reaching time taken for each 
ultrasonic signals to reach the mobile robot and a preset distance value between the plxirality of 
ultrasonic signals oscillating units, 
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vvhei*ein when the ultrasonic signals are received by two or more ultrasonic signal reception 
^am t units among the plurality of ultrasonic signal reception units , the microcomputer calculates 
reaching time taken for each ultrasonic signal to be received by the two or more ultrasonic signal 
reception wfttunits; selects two ultrasonic signal reception imit- units w hich have received ultrasonic 
signals whose reaching time is the fastest, among the calculated reaching time values; and calculates 
a distance between the mobile robot and the charging station based on the reaching time of the 
ultrasonic signals which have been received by the two selected ultrasonic signal reception 
unitswtt. 
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